Caco-2 cell transfection by rat intestinal alkaline phosphatase cDNA increases surfactant-like particles.
The rat enterocyte produces a particle with surfactant-like properties (including a whorled appearance, enrichment for dipalmitoyl phosphatidylcholine, and ability to lower surface tension) that also is enriched for intestinal alkaline phosphatase. Human Caco-2 cells grown on polycarbonate filters were utilized to study the secretion of these particles and exhibited whorls and strands of unilamellar membranes, particularly concentrated at the apical pole or near junctional complexes. Concentrated culture medium from these cells separated on continuous NaBr gradients revealed a fraction at density = 1.07 g/l enriched for phosphatidylcholine and intestinal alkaline phosphatase. This fraction contained membranous sheets containing alkaline phosphatase, detected by immunolocalization. Phosphatidylcholine comprised 54% of phospholipid in this fraction, compared with 20% in brush borders. When Caco-2 cells were transfected with cDNA encoding rat intestinal alkaline phosphatase, cellular phosphatase activity increased twofold, but activity in the medium increased 14-fold to > 200 (average 32)-fold. Ultrastructurally, compared with mock-transfected cells or cells transfected with human placental alkaline phosphatase, transfection with rat intestinal alkaline phosphatase cDNA led to intracellular and extracellular accumulation of surfactant-like particles. We conclude that surfactant-like particles are produced by Caco-2 cells, and their production can be enhanced by transfection with a cDNA encoding a protein known to be associated with such particles.